Genetic variation in the TNFA promoter region and TNFA gene expression in subjects with asthma.
Asthma is a chronic disease that affects millions of people. Messenger RNA (mRNA) expression of specific inflammatory markers has been associated with asthma and corticosteroid response. Tumor necrosis factor-α (TNF-α), a pro-inflammatory cytokine, has been shown to have increased expression in airways of asthmatics and may be related to corticosteroid sensitivity. The purpose of this study was to determine how genetic variants within the promoter region of the TNFA gene differ between subjects with asthma and controls. We also investigated how genetic variation affects gene expression. We enrolled 94 subjects between 5 to 54 years of age who met the inclusion and exclusion criteria. TNFA mRNA expression was determined by qRT-PCR on total RNA isolated from the buccal mucosa. Genotyping was performed for TNFA-1031T/C, -857C/T, and -308G/A on genomic DNA isolated from blood with commercially available assays. Gene expression was log-2 transformed and corrected with 2 normalization genes. General linear model, Chi-square test, Fisher's exact test, and Cochran-Mantel-Haenszel test were performed with p < .05. The TNFA-857C/T polymorphism is associated with asthma in this cohort. The TNFA-857 T allele is underrepresented in pediatric subjects with asthma relative to those without asthma (3% and 29% of individuals, respectively, p = .01). Furthermore, a TNFA haplotype combination containing -1031T/-857C/-308G and -1031T/-857T/-308G is associated with lower expression of TNF-α mRNA (p = .01) in pediatric subjects. Presence of the TNFA-857T allele may be protective in the development of asthma and a haplotype combination that contains the TNFA-857T allele is associated with TNFA expression.